In silico comparative analysis of DNA and amino acid sequences for prion protein gene.
Genetic variability might contribute to species specificity of prion diseases in various organisms. In this study, structures of the prion protein gene (PRNP) and its amino acids were compared among species of which sequence data were available. Comparisons of PRNP DNA sequences among 12 species including human, chimpanzee, monkey, bovine, ovine, dog, mouse, rat, wallaby, opossum, chicken and zebrafish allowed us to identify candidate regulatory regions in intron 1 and 3'-untranslated region (UTR) in addition to the coding region. Highly conserved putative binding sites for transcription factors, such as heat shock factor 2 (HSF2) and myocite enhancer factor 2 (MEF2), were discovered in the intron 1. In 3'-UTR, the functional sequence (ATTAAA) for nucleus-specific polyadenylation was found in all the analysed species. The functional sequence (TTTTTAT) for maturation-specific polyadenylation was identically observed only in ovine, and one or two nucleotide mismatches in the other species. A comparison of the amino acid sequences in 53 species revealed a large sequence identity. Especially the octapeptide repeat region was observed in all the species but frog and zebrafish. Functional changes and susceptibility to prion diseases with various isoforms of prion protein could be caused by numeric variability and conformational changes discovered in the repeat sequences.